Superoxide radical scavenging and attenuation of hypoxia-reoxygenation injury by neurotransmitter ferric complexes in isolated rat hepatocytes.
Reactive oxygen species have been implicated in the pathogenesis of hypoxia-reoxygenation injury. Previously, we demonstrated that 2:1 catecholic iron complexes were more effective than uncomplexed catechols at (a) scavenging superoxide radicals generated enzymatically, and (b) protecting hepatocytes against hypoxia-reoxygenation injury [25]. Based on these findings, we sought to demonstrate similar effects using catecholamine neurotransmitters. Various catecholamine-iron complexes were shown to be more effective than uncomplexed catecholamines at scavenging superoxide radicals and could be used to protect cells from hypoxia-reoxygenation injury. alpha-Methyl-3, 4-dihydroxyphenylalanine (alpha-methylDOPA) complexed with ferric ion (2:1) showed the greatest superoxide scavenging potency amongst the catecholamine-iron complexes. The uncomplexed catecholamines were much less effective at scavenging superoxide radicals than the iron-catecholamine complexes. Dopamine was the most effective superoxide scavenger among the uncomplexed catecholamines. The superoxide scavenging effectiveness of the latter seemed to correlate with their reduction potentials, but not directly to their pK(a) values. Furthermore, dopamine:iron(III) complex protected isolated hepatocytes against hypoxia-reoxygenation injury at concentrations four-fold lower than that required for protection by dopamine alone.